Vaginal vault prolapse is observed with increasing frequency in the era of large ageing populations. Various surgical techniques have been established, varying in performance, difficulty and outcome, specifically complications. A bilateral sacrospinous colposuspension technique (BSC) with a corresponding mesh prosthesis was developed using a direct I-Stitch fixation of the 38 microgram mesh from the vaginal apex or uterine cervix to the sacrospinous ligament or the parasacral tendinous region for the treatment of an anatomical central pelvic floor defect. As a minimally invasive approach with the potential for conservation of the uterus, this technique should be applicable to all age groups including the increasingly frequent elderly patient with significant co-morbidities.
INTRODUCTION
Vaginal vault prolapse is a known clinical entity observed increasingly frequently in the era of large aging populations 1 . Historically, treatment options included abdominal surgical interventions such as sacrocolpopexy or fascial slings 2, 3 , and operations via the vaginal approach such as the unilateral Amreich-Richter operation with the vaginal apex sutured to the sacral bone after hysterectomy 4 . More recently, extensive reconstructions using prosthetic mesh for the induction of neo-ligaments and neo-fasciae have been advocated 5 , sometimes also in the context of primary surgical interventions in the unpretreated patient 6 . Intravaginal slings (IVS) placed transischiorectally have been proposed by Petros and Farnsworth and shown to be promising in a small series of cases 7, 8 . However, rectal injury and erosions were identified as major problems of this technique which led to the abandonment of IVS 9 .A multi-center series in Austria yielded better results but still described severe complications 10 . It appears that total lack of a formalized anatomically based procedure was a major contributing factor to these unfavorable outcomes, as well as a deficit of education in potential surgeons, potentially even amplified by encouragements and assurances of "simplicity" by the manufacturers. Several parts of the technical description itself already harbored the potential for major complications, for example the para-anal entry point at the six o'clock position where the rectal arteries is found. In the development of our refined transperineal bilateral sacrospinous colpofixation (TPBCF) technique, we have successfully optimized the surgical procedure of transperineal vaginal sling placement regarding the anatomical and clinical outcome and the potential for complications. Details were published recently 11, 12 . With the advent of the i-Stitch instrument, finger-guided placement of sutures in the pelvis without extensive dissection became a reality. Equally, lightweight polypropylene mesh as described for the InGynious Mesh 11 became available. These two factors lead to the development of the BSC-Mesh abolishing the transperineal phase of the TPBCF in favour of a direct i-Stitch-sutured fixation to the sacrospinous ligament or to the more cranially located parasacral tendinous insertion of the pelvic floor muscles. The weight of the material was significantly reduced in comparison to the transperineal tape, as no pull-through forces need to be applied in the direct approach. Anatomical studies lead to the determination of the width of the apical part of the BSC Mesh as well as the angle of the "arms" leading to the points of fixation in the pelvis. These arms were given extra length for adaptability of the positioning of the vaginal apex to the individual pelvic anatomy.
SURGICAL TECHNIQUE
Step1: Pre-operative treatment Each patient is treated with vaginal or systemic estriol application for four weeks before surgery. Single dose antibiotic prophylaxis with a combination of a cephalosporin and metronidazole is administered i.v. half an hour before starting the procedure. The vagina is thoroughly disinfected with copious amounts of antiseptic solution during the initial phase of the operation. The anus is thereafter covered with an adhesive sterile impermeable membrane and thereby sealed off from the operative field.
Step 2: Incision in the posterior vaginal wall A longitudinal incision is made in the midline of the posterior vaginal wall 3 cm distal to (not at) the vaginal apex. The injection of vasoconstringent medication under the vagina before incision may be considered, is, however, by no means necessary as significant bleeding is the exception when choosing this approach.
Step 3: Access to the sacrospinous ligament A canal designated to admit the index finger of the surgeon is formed by advancing Metzenbaum scissors immediately under the vaginal wall horizontally in the direction of the pelvic side wall. By inserting the finger, a direct access to the sacrospinous ligament can thereafter be developed by blunt dissection. No extensive mobilization of tissue planes or retractor placement, nor visualization of the target structure is required at this point.
Step 4: Dissection of a horizontal space under the cranial vaginal tissue
From the upper end of the longitudinal vaginal incision, the tissues of the rectovaginal septum are dissected off the posterior aspect of the vaginal wall. This will facilitate the subsequent attachment of the prosthetic tape under the intact vagina, thereby removing it from the incision and thus from potential contamination during wound healing and physiological inflammatory reactions, which both would
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through the mesh in the same posterior to anterior direction at the turning point of the U-shaped BSC Mesh from the nearly horizontal part to the straight part of the "arms". Finally, the I-Stitch sutures are threaded through the mesh at an individually chosen distance from the turning point sutures adapting the later tension of the suspension to the individual anatomical circumstances.
Step 9: Tyning of the sutures The median sutures are tied and cut short first, bringing the mesh in contact with the patient`s tissue for the first time.
We have found it practical to tie the most cranial of the two median sutures first followed by the second. Therafter the two turning point sutures are knotted and cut short. The two "arms" of the mesh can now be guided into the designated spaces towards the fixation points. Before tying the I-Stitches we place and tie a braided resorbable suture USP 2-0 across the cranial angle of the colpotomy facilitating later closure after the prolapse is resolved. In a final step, the two I-Stitch sutures are tied in the process re-elevating the vaginal apex (Figure 2 ) or the cervix (Figure 3) to their original physiological position. The vaginal incision is closed with the pre-positioned running suture.
Step 10: Preparation for postoperative car At the end of the procedure, a vaginal gauze pack liberally coated with estriol ointment is inserted into the vagina over night together with a Foley catheter for bladder drainage. If outpatient treatment is desired, which is definitely an option due to the excellent tolerability of the intervention, this step can probably be safely omitted. In any case, weekly vaginal estriol applications are prescribed, as known from other clinical management guidelines after vaginal mesh placement.
DISCUSSION
Fascia lata slings and suspension procedures using the round ligaments have been abandoned as have resorbable meshes due to the fact, that the body does not maintain neo-ligaments without continuing stimulation of fibroblasts on site. Sacrocolpopexy with or without prosthetic mesh interposition should be combined with a Burch procedure for optimal results as shown by the studies of the NIH Pelvic Floor Disease Network [13] [14] [15] . In sum, this amounts to a significant surgical intervention with laparoscopic techniques adding predispose the tape to erosion. If the uterus remains in situ, the space is developed with the goal to expose the posterior surface of the cervix for later tape attachment.
Step 5: Choosing the future fixation points for the BSC Mesh
It is a matter of personal preference, on which side the i-Stitch suture is placed first . Being right-handed, we have mostly placed it first on the right side of the patient and then on the left. This means that the I-Stitch instrument is guided to the surgeon's index finger that is placed on the desired fixation point. We found it advantageous to advance it with the tip up, then turn it to the tissue immediately after anchoring. This minimized tissue resistance during placement. The internal index finger therafter pushes the tip of the I-Stitch firmly into the tissue, (not the external hand holding the i_stitch instrument), the suture is advanced into the receiving groove, the hollow guiding needle is retracted, the instrument is removed and the suture tested for stability to traction. The sutures are not knotted but guided laterally to the thighs of the patient where they are held i.e. by short Kocher clamps.
Step 7: Fixation of the tape to the underside of the vaginal apex or the posterior aspect of the cervix It is probably a more philosophical question, whether one should use resorbable or permanent suture for fixing the tape to the underside of the vagina. In an effort to assure suture stability during fibroblast invasion of the graft, while at the same time avoiding permanent multi-knotted strings under the vaginal skin, we have adopted the use of non-resorbable polypropylene threads (USP 3-0) for this purpose. Two sutures are placed, the first and second in the midline, the second and third 2-3 cm lateral on either side of the midline ("turning point sutures"). The suture technique involves prepositioning of the sutures holding them i.e. with short Kocher clamps centrally and i.e. Overholt forceps laterally for distinction of the sutures during later threading. As a results six sutures will have been placed for the fixation of the BSC-Mesh: Two I-Stitches (one on each side) , two median ones, and two lateral "turning point" ones (one on each side). An identical approach is used when fixing the mesh to the posterior cervix.
Step 8: Threading the sutures through the mesh The prepositioned sutures are threaded through the mesh from posterior to anterior: The two median sutures first with one thread of each suture on one side of the central marking on the tape, the other on the other side. Again, after threading the sutures are held with the respective clamps and not yet tied. This is followed by guiding the two lateral files The TPBCF approach outlined before offered the potential for the generation of an anatomy-analogous support of the vaginal vault or the uterus mimicking the sacrospinous ligaments or creating sacro-vaginal ligaments in it's place. It´s role is limited by the transperineal phase with it`s own potential side effects and the requirement of a more densely woven material in order to withstand the traction forces during placement. By contrast the total weight of the foreign material employed in the BSC Mesh is 38 micrograms making it weigh the equivalent of a 0-0 suture used during the Amreich Richter procedure and less than the average postal stamp. Using suturing instead of an anchor system for fixation inside the pelvis allows for repositioning of the suture if the surgeon is not satisfied with the position of the anchor point after the first placement or the stability to traction is deemed unsatisfactory. Palpatory selection of the anchor point and direct digital control of the suturing results in optimal safety. The indication for BSC is vaginal vault or uterine prolapse, it is not designed to correct anterior, posterior or lateral pelvic floor defects. As a minimally invasive approach with the potential for conservation of the uterus BSC would potentially be applicable to all age groups and from the increasingly frequent elderly patient with significant co-morbidities to the younger woman desiring restoration of a physiological anatomy with minimal use of foreign material. BSC-Mesh placement can be combined with an anterior an/ or posterior colporrhaphy. If indicated, this step should be perfomed first, as the performance of vaginal reconstruction becomes markedly more cumbersome after correction of the prolapse.
